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AB Methods for identifying compds . which modulate activity of a multiple 

linease kinase protein and promotes cell survival or cell death comprising 
the steps of contacting the cell contg. the multiple linease protein with 
the compd., detg. whether the compd. decreases activity of the multiple 
linease protein, and detg. whether the compd. promotes cell survival are 
provided. Methods for identifying compds. which may be useful in the 
treatment of neurodegenerative disorders and/or inflammation are also 
provided. Methods for modulating the activity of a multiple linage kinase 
protein comprising contacting the protein or a cell contg. the protein 
with an indeno- or indolo-compd . of the invention are also provided. 
Methods of treating neurodegenerative disorders and/or inflammation are 
also provided. 
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with protein kinase inhibiting activity for pharmaceutical use 
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AB Fused pyrrolocarbazoles and isoindolones , such as I [Rl = H, alkyl, aryl, 
arylalkyl, heteroaryl, heteroarylalkyl ; R3-6 = H, CN, CF3 , OH, CH20H, 
halogen, aryl, heteroaryl, acyl, acyloxy, amino, etc.; Q = O, S, NR7; W = 
CR8R9; X, Y = H2 , O; R7 = H, alkyl, heterocyclylalkyl , etc.; R8, R9 = H, 
OH, cycloalkyl, cycloalkylmethyl , heterocyclyl , heterocyclylalkyl, etc.], 
were prepd. for use as agents for the regulation of protein kinase and for 
the treatment of prostate disorders, neoplasia, rheumatoid arthritis, 
pulmonary fibrosis, etc. Thus, II (R = oxiranylmethyl) was prepd. in 71% 
yield by via reaction of (.+-.) -glycidyl mesylate and Rink's acid resin 
bound 6 , 7 , 12 , 13 -tetrahydro-5H-indeno [2 , 1-a] pyrrolo [3 , 4-c] carbazol -5 -one . 
The prepd. compds . were tested for inhibitory activity against a variety 
of protein kinases, such as trkA tyrosine kinase, vascular endothelial 
growth factor receptor kinase, protein kinase C, etc. 
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AB Methods for preventing or treating damage to sensory hair cells and 

cochlear neurons are disclosed. The methods comprise the administration 
of an effective amt . of a fused pyrrolocarbazole compd. (Markush 
included) . The method provides for the prevention/treatment of both 
hearing loss and loss of the sense of balance. Prepn. of compds . of the 
invention is described. 
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AB Methods for identifying compds. which modulate activity of a multiple 

lineage kinase protein and promotes cell survival or cell death comprise 
contacting the cell contg. the multiple lineage kinase protein with the 
compd., detg. whether the compd. decreases activity of the multiple 
lineage kinase protein, and detg. whether the compd. promotes cell 



survival are provided. Methods for identifying compds . which may be 
useful in the treatment of neurodegenerative disorders and/or inflammation 
are also provided. Methods for modulating the activity of a multiple 
lineage kinase protein comprising contacting the protein or a cell contg. 
the protein with an indeno- or indolo- compd. of the invention are also 
provided. Methods of treating neurodegenerative disorders and/or 
inflammation are also provided. 
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TI Bridged indenopyrrolocarbazoles 
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AB Synthesis and activity of bridged indenopyrrolocarbazoles (I) [Rl = H, 
(un) substituted alkyl, (un) substituted aryl, (un) substituted arylalkyl, 
(un) substituted heteroaryl, (un) substituted heteroarylalkyl , acyl, 
(un) substituted OH, (un) substituted C0NH2 ; R2 = H, (un) substituted alkyl, 
(un) substituted OH, (un) substituted arylalkyl, (un) substituted 
heteroarylalkyl; R3 and R4 independently = H, aryl, heteroaryl, F, CI, Br, 
I, CN, CF3, N02, (un) substituted OH, (un) substituted 0 acyl, 
(un) substituted NH2 , ( un) substituted NHS03H, (un) substituted NH acyl, 
(un) substituted alkyl; R5 and R6 independently = H, (un) substituted alkyl, 
(un) substituted arylalkyl, (un) substituted heteroarylalkyl; Y = 0, S, 
(un) substituted NH, CH2 ; Z = bond, 0, CH=CH, S, CO, (un) substituted 
CH(OH); A and B = 2H, 0, S, (un) substituted N with the proviso that one of 
them is 0] is disclosed. I are useful in the treatment of numerous 
diseases . 
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AB Title compds. [I; B , F = atoms to form unsatd. 5-6 membered 

(hetero) cycles; Rl = H, alkyl, aryl # aralkyl, heteroaryl, heteroaralkyl , 
acyl; R2 = H, acyl, alkyl, alkenyl, alkynyl, (substituted) monosaccharide 
residue; R3-R6 = H, aryl , heteroaryl, halo, cyano, CF3 , N02 , (substituted) 
OH, amino, etc.; Al, A2 , Bl, B2 = (H, H) , (H, OR11) , (H, SR11) , [H, 
N(R11)2] ; A1A2, B1B2 = O, S, NR11; Rll = H, alkyl, aryl, heteroaryl; X = 
(substituted) alkylene, CH:CH, 0, S, SO, S02 , CO, etc.; with provisos] , 
were prepd. for effecting the function and/or survival of trophic factor 
responsive cells; inhibition of enzymic activity; inhibition of 
inf lammation-assocd. responses; inhibition of cell growth assocd. with 
hyperprolif erative states; and inhibition of developmental ly programmed 
motoneuron death . Thus , 3 - f luoro-5H, 6H, 12H, 13H-indeno [2 , 3 -a] pyrrolo [3,4- 
c] carbazole-7-one (prepn. given) at 250 nM increased choline 
acetyltransf erase activity in rat fetal basal forebrain prepns . by 389%. 
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AB Title compds. [I; A1,A2,B1,B2 = H, OH, alkoxy, etc.; A1A2 , B1B2 = 0 • Rl = 
H alkyl, (hetero)aryl(alkyl) , alkanoyl, etc.; R2 = H, alkyl (sulfonyl) 
alkoxycarbonyl etc.; R3-R6 = H, halo, alkyl, alkoxy, etc.; X = alkylene, 
o, S, CH:CH, etc.] were prepd. as neuronal cell protectants, trophic 
factor enhancers, protein kinase C and tyrosine kinase inhibitors etc 
Thus, 2-mdanone was alkylated with indole and the dehydrated product 
cyclocondensed with maleimide to give, after dehydrogenation, title compd 
II. Data for biol . activity of I were given. 
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AB Title compds. [I; A1,A2,B1,B2 = H and 0R11, H and N(R11)2, etc.; A1A2 B1B2 
= H2, 0, S # NR11; Ri = h, alkyl, (hetero) aryl (alkyl ) , etc.; R2 = H, alkyl 
alkoxycarbonyl, etc.; R3-R6 = H, halo, alkyl, alkoxy, etc.; Rll = H 
alkyl, aryl, etc.; Z = 0, S, CH2 , CH:CH, CO, etc.] were prepd. as neuronal 
cell survival promoters, protein kinase inhibitors, antiproliferatives 
antiinflammatories, etc. Thus, indole was condensed with 2-indanone and 
the dehydrated product cyclocondensed with maleimide to give, after DDQ 
dehydrogenation, title compd. II. Data for biol . activity of I were 
given. 
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The title compds . [I; El and E2 are 6-membered carbocyclic arom. rings in 
which 1-3 carbon atoms may be replaced by N, or 5-membered carbocyclic 
arom. rings in which one carbon atom is replaced with 0, N, or S, or 2 
carbon atoms are replaced with S and N or 0 and N; Al = A2' = h A1A2 = o 
etc.; Bl = B2 = H, B1B2 = 0, etc.; Rl = h # alkyl, heteroaryl, aralkyl, 
aryl, etc.; R2 = H, alkyl, alkenyl, alkynyl, S02-R9, C02-R9, C0-R9 where 
R9 = alkyl, aryl; R3-R6 = H, aryl , F, CI, Br, iodo, cyano, CF3 , N02 , OH, 
etc.; X = (un) substituted alkylene of 1-3 carbon atoms, vinylene, S02 , CO, 
etc.], inhibitors of protein kinase C and protein tyrosine kinase and' 
therefore useful for cell growth, cell hyperprolif eration inhibition, and 
inflammation inhibition, are prepd. Thus, 4c , 7a, 7b, 12a-tetrahydro- 
6H, 12H, 13H-indeno [2 , 3 -a] pyrrolo [3 , 4-c] carbazole-5 , 7 (5H, 7H) -dione, prepd . 
from 2- (2-indenyl) indole and maleimide, was treated with 
2,3-dichloro-5,6-dicyano-l,4-benzoquinone in toluene to give the title 
compd. 6H, 12H, 13H-indeno [2 , 3-a] pyrrolo [3 , 4-c] carbazole-5 , 7 (5H, 7H) -dione 
In an assay based on reported by Kikkawa Et al . (1982) this had an IC50 of 
0.07 .mu.M against protein kinase C. 
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AB Disclosed herein are fused pyrrolocarbazoles I wherein- Rl = e g H 

5 lk .i ° f 1-4 carbons ' ar Yl, arylalkyl, heteroaryl, heteroarylalkyl ; R2 = 
H S02R9, C02R9, C0R9, alkyl of 1-8 carbons, alkenyl of 1-8 carbons 
alkynyl of 1-8 carbons, and a monosaccharide of 5-7 carbons wherein'each 
hydroxyl group of said monosaccharide is independently selected from the 
group consisting of unsubstituted hydroxyl group and a replacement moiety 
replacing said hydroxyl group; R9 is selected from the group consisting of 
alkyl of 1-4 carbons, and aryl; R3 , R4 , R5, and R6 are each independently 



selected from the group consisting of, e.g., H, aryl, heteroaryl, F CI 
Br, I, CN, CF3 , N02 , OH, 0R9 ; X = e.g., (un) substituted alkylene of'lV 
carbons; (A1,A2) = e.g., (H,H) , 0, S; (B1,B2) = e.g., (H,H), 0, S; with 
the proviso that at least one of the pairs (A1,A2) or (B1,B2) is 0, useful 
for enhancing the function/survival of neuronal cells and inhibition of 
protein kinase, inflammation response, and hyperprolif erative cell growth 
Thus, e.g., 6H, 12H, 13H-indeno [2 , 3 -a] pyrrolo [3 , 4 -c] carbazole-5 , 7 (5H 7H) - 
dione II was prepd. via Diels-Alder cycloaddn. of 2 - (2 -indenyl) indole 
(prepn. given) with maleimide followed by aromatization of the resultant 
4c, 7a, 7b, 12a-tetrahydro-6H, 12H, 13H-indeno [2 , 3-a] pyrrolo [3 , 4-c] carbazole- 
5,7 (5H,7H) -dione. II exhibited a 148% increase (over control) of spinal 
chord ChaT (choline acetyltransf erase) activity in the dissocd. rat 
embryonic spinal cord culture assay, and an IC50 = 0.07 .mu.M for 
inhibition of protein kinase C. 
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